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1 

[»m**©«h] 

mnmmt.. #M£it3£ts®±&&itibaisfi#s£Rj 
d y * >\<* sekjsb t a u > x©& & sat 

ND7-<;^fcttDS8«i:oiHIC, KSE-rs*^ 

l/^XWi&DSB. 

[MSB 2] l»*mfcE«b&JMBl/:'X©tt!>* 

-<* c fl^jss, b fc i i: 1 -r s an? u > x © « s s 

B. 

ttsotsffiSttsfiT - i: *<&®.£-fz>mmv >x© 

i&SSB. 

[M&S4] If;£lIl£§e«bfeJifJU>X©iKf)S 
tt«J«©i& t) 33ffiy (±N D7-f tg&rt 3fflS©B 
©igSSSB. 

[■MSB 5] «!#B2Cfi«LfcJHei/>X©tt»>SI 

tt«jf£©« D 3B*sx (±n d 7 cjgM-r atioa 

C*-fl3^jS*ftT^5£fc*^fcr*aKju>X 

©&9SB. 

[R$&6] »«Ja3tE«b*:a»l/>XO«t)* 

f±«JffiffliK ») 3318XfiN D7-fM tCjgM-T Sill©® 
©i&DSB. 

[»5»B7] »*«lfcE«bfc»*l'>X©tt!>8 

[m$*8] M$iR2CEttb&«i*i'>x©tt>>s 

Lfcc:i:ft4«Ri:+6J«H'X©8?>«B. 
[MS* 9] §i#iB3fcgeiffibfcJl»U>X©i&9S 

tt«*gt«DIBP©«*IBPff*ftS-r*BBP«*»J« 

b fc 3 1 1 1 * 1/ > X©& 5 SB. 
CIS^JSIO] ifSgNCEtt-LftHgl/^X©**!) 
SBT-fe^Ts 

tt««C«6HlP©«*»Pfi*«Sr*BBP»ft«a 
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bfcd i: S1^Si:-r Sti^U >X©« 0 SBo 
[flWWIll] S3#lI5£iE«bfciff>U>X©iffc!) 

tttoscttOBiiPca^wpssftjei-inpwsjBj* 

bt^ i:$^sii:-r5SKu >x©& ssb. 

[»^«12] lit#J16£i3$b*:«i5U>X©S:9 
SBT-ifcoTs 

tHD*6ciR»)BllPffl«*WPa*««-i-*BP»*JBJ« 
bfe Z t Zft®ttZ>m&ls >X©,« t) SB. 
10 [?B9§©l$MI&Kffi] 
[0 0 0 1] 

[»w©«-r*ft«^»] u>x© 

^USBtcH-rs. l¥b<(±s £»©i&t)3e*g£:ND7 
<f**i:**U ttDffl«i:ND:M;i/*i:tt# 
S'J©Hi&^l6 1 <fc 5 BKrT 5 <t 5 1 * o T V \ 5 ft 5 SB 
fc*ivt, aa**©»J»ft»flEA<fra:'5ft«CH1- 

5. 

[0 0 0 2] 

[t»e*©sffi] x^;u*p«v, v^ijt^mcDm^ 
20 >x©»ssB£fci\ a&©tt?>H«£*U!i!>c:ii]tt 

-©ia«±*sv^t:awfiiic»»-ra 2tt©«588«s 

1/ > X©i& *) SB $ ft 5 «fc 3 t * o T § T V> S . 
[0 0 0 3] h^5^ «V*i:Sfcx ffc!>& 

tf/J^<%>)t?5i:, l3*TtJ:SHH©3&fl:i:«l*» 
scig *c «t £> =r ^ ©¥ t) ii^tfBga h * s . 

[0 0 0 4] ^CT\ 0#fCJ:*illl©*ftft«W|-i-* 
30 3l«lctt>)»«Cab«H(IK:J:DettbT«[t)HP^f£ 

■rsfc#fc* ND7-fM^ND7-( ;^sam*iK:j: 

5 Bib b T±Ett 5 BB P fc« A? « « <t o C b & ©# 

[0 0 0 5] 1216 (i. ^©Ji^U>X©K?3SBa& 
5Vft»©T!*?K lfU>XOS!)8Ialt ±T73[rI 

«b % iii6«5a8«b» cS^i&^-B-Sfea© 

40 9M$««&»©ND7'f;i/^BIMt4ls«^6J^S. 

[rI> R75Ir1v F73fSk B73[Sl(±s *tl**l, ±73s T 
73s fe73s €7?s b!I73, '*7?S:^I*rS*i©i:-r5. 
[0 0 0 6] %t*)®mb, cSVND7'f;i/^ffi^gP« 
ftt, -*©»0Sa*cft»lA/Tflb*©«5a8ttbi:N 

50 5®-&4)$.5o 
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[0 0 0 7] ZtLt>&*)>Smb, 
b &««© Ctt h ft fc ±T^[pJ (cMK; § Stc EH * *u 

[0 0 0 8] «»> 388b tt»*#6 JIT SIS J*»SL 
T*5» *©TfS©J*fcK«*rafc©*&&iflPffl& 
j i»JEJS6*iv KHPl©fa0Uai2J& j ©TffiSB 

[0 0 0 9] 8D88«bi:ND7.f;i/*fiH#3*ff fcfc 10 
»j*JII1ffl&k©±^ttKK=ft^fc1»D&;MlT^ 

o 

[0 0 1 0] ZO£ot£lfc*)m8.b, c<D*tl*tl<Dffl 
1 • • • * s JBJS£SftV>So 

[0 0 11] »Dffl«b©:6ffl±«SfclM::&3&iaciE 
tf*aiS*?Lm4«JBfl8**u tt & m§. c ©£{BJ± 

«»cttfc&*iacffivs^jan#^j£;arftT^ 20 
[o 0 1 2] &mm®b, ctt, *©**«* y^h 

1,1" • A s ttth£ff^£*tfe£J#tr>CK ck • 

[0 0 13] ttDaSSBlFttttdttx gfrh©±gpt:E 
KSftfc*-* pStfK*-* P fc * D Kl»£iia Utt 
7'-Aq*S4»f>J5fc»K t-^pOltettfCllf&T-Aq 
©+*»4«B3t*iXx Kll&T-Aq©i*iiJSgi5lC^ 
£fc«*St?>r\ r^-efl-enmi^ClRlltT^ia^nT 30 

£«C«MLfc*l6t:>r#tt?>ffl«b©^ft 
?Lm£, ^Sgt{4fibfeaiigt:>r* s iK!3 33*gc©Jiig 

[0 0 14] ®.^>X. \9\W]7—Aq.1fi®W}?Z>£, *© 
aiSK > r £ r fctt5^fc±TK**©#iafc*ffi-f *© 
T-s ciifcitK tt&fflfibi:tt!>a«ci:#SHC± 

T£#©£iRiic&i&£ft£.. 

[0015] €Ut, -tn-en©MPgJKJ5£ffl«J^ j t 
kfc#afeoTT?S6HP* I lRt>lflPsi:&»>, 

i>,fc?C.rfflii£!)g8Psffl*££#, ±IE& >) 33tISBi& 40 

[0 0 16] ND7^;i/^^S«f&B!iS*t.lt± 
*CPBP-*-*SKU*JBftUT*Ox **S5©^t© 
fie«tt±IB»t)a8«b, c©&IBP£J&J&A«D*js 
k©se«4:RISHIt*Xtt^*S<^ja*#iT* 

ER**iT^a. Sfc, ND7»<;i/*fiM#gWf ©££ 
ftftv#«j«SixT^*. 50 
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[0 0 17] ND7^;i/^«j#gg^f tt,-±ie 

ftSSrt^'JfhUs u£gfth©£}$e>cK o • • : 

[0 0 18] ND7<f JI/*Bft0tNlgtiu S{fch©TSB 
£E§&£ htz* wStfig*- * w fc «fc 5 Btt s ft £> 

HftjT— Axf *f>^5, "E— ^wOiWEffttllilftT'— 
Axn-igSBA s @;££*U K0i!;T-Ax©[51ii,Jgtc/h 

£ tr > y # N D 7 4 Ji>* ftttgffft f ©&££?(, v C}fi& 
g£fc:&-&£iyti5 !K cftCktK BSj/'— Ax #11 

[0 0 19] ND7-f e(±g&ofe3gj®5£©3o© 

■rat)©©*4 s 2ja^* s fi<'&s«t5t*:oTV'>s. 

[0 0 2 0] b#bT. ft»>9OTIl0MI!d2KFND7 
-<;i/*Btt»l(lst#8yCK»-r*Ci:fc±9, ttt)PB 

PsCD^§$S^b?tv ttzs ND7-<;i/*e©if&>) 
BBP8fc»tSffl«B«*«£1-SC4:CJ:»), ttBB 

P s £ >S3S-f * ^g©*iffll fcfTfc -5 <fc a fc * o T v> 5 . 
[0 0 2 1] 

^C, ffc*©«H&l'l'X©tt!)«IaCfc-3Ttt, ND 
7* ;i/*fit*MWff fctt *)®m bs ci:©^rn*>-* 

[0 0 2 2]IP%, 2^©»5t)33^bs clCJ; Dffift© 

-73©ISJ»)33*gcAs^i&UTL,*V>, 
±!3ftjfc©« tJlSPSs ^^{b bT 3S®3tSibs^{b LT 
US do 

[0 0 2 3] Sfe, ND7^;i/*e#i£9!§nstC*rb 
Tft«t©fflBfcflia*bT^«i:St, aD331igb, 

[0 0 2 4] SC. C®«t^8!t)itaS:^f;i/*^ 
4*>S*»» •ftiJ??[pI* J ±^X(±T7?©^1*n'S©*K:^ 

[0 0 2 5] ^ClT-> *!BHtt. ND7-fWISW8tf 

i:«533ffii:© ; F^«:%< b> Pt^&S'Jt^l&T-t, 
CfitJ:0, -^©^ffijtff^ffe^^lSbTbS^Cl 
i:SK±bT> ®a^fi©$iW^«iaa<fT*^i:« 
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«, 5/+y*-©HUBWU «*«»*-SCt5di: 

[0 0 2 6] 

[AW*****- 6 &»©¥»] *if, *^B^Jt»U> 

t e^-r a h± fc&ifr l» o n q * ri* s -a- s ft ►> agffi 

iND7-f £I21&"3"5ND 7 ;i/£KfilfSEH 10 
*i:$fc!)B3ffii:©ffl£, ifctttit^-ri.*[S]t»bTH 

[0 0 2 7] tt-aT, *»?B»«l/>XO»D(g«t» 

oTfcfc, iR»3Sffii:ND7-f;i/^i:©Ht:tt«ItKS^ffi 

Ucfclt, {fcSAM^^ftT^ ^©-73©& 

S©#Jffli£iltS&<fT£5 h#ic, x*;u*;*5C*j^ 20 

[0 0 2 8] 

[»W©5t«E©»»] filTt, **Wa»U>X©ttD 
«*©B«t8WiaiBtSUfc*Wi©JI!5fflCfle-3Ttt 

[0 0 2 9] 01 tt*»9i»«l/ >X©« 5 1 ©SB 
l©HSS©JI5!£&jjVf*>©T-<&3. 
[0 0 3 0] JMJU>X©»!3*«ltt, *S©tt#2 
fcR«*2rtC±T*ftfcE^fcKtt*lSCfc»i«C 30 

Ea&£ftfe2t$c©,&$33ll3, 4h, 
3, 4&&tt£-fr3fc©©tt!Ja«Bft«HI!5 2:, ft« 
t5ND7-f^4 s $«hfcND7-fMS^6 
k, g&ND74;U*&8^#6fcgl&;*#Sfc«>©ND 
7<f;i/*BIMHI!7i: % -*©ttt)ffl«4i:ND7-f;u 
* filfir 35 ft 6 © HI t tot * ft 5 tt «D £ 8 $ * 6 fi£ 5 . 
ft, &lI£:fc^T&EPT-7]Vf, UTJIpI, DTjIrI, LTj 
|Sk RtflS, F^ft, B7j[rII±, -^ft^ft, ±73, T 

£73, £73, Su73, ^73^iti*-r5fe©i:-rs. 

[0 0 3 1] ttt»ffl«3, 4£tfND7-f;i/*S8S15# 40 
6 \t&mtfj&(D^mSi 7 -f ;i/ A fc i o T 7fc5££ ftT £ 
D, -73©R!)33«4i:ND7-r;i/*&8a5*f6i:©IH 

ca, {twm&ft&ztiza*), :ficj;D, -73© 
tt 5 aa« 4 k n d 7 w ««■ 6 1 vmm u & v > «t 

[0 0 3 2] ttD&ai©fftt2ttffinB#nnL&ll¥ 

&nnttfc UfclBB©i» 9 i:I££S5 9 ©jtuffiSMSt 5 

ski otipfejas. 

[0 0 3 3] i»9©±T*fiI©Sff1'it»Cn»*U& 

3fcaii?Li i*W£ft, *t, n^aj§?Li i©«a so 
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Ui£££tf±T£^T*W>&{£EtC 4 o©£&e > 
12, 12, • • • tfitu^tftfroT^SS^ftTl^So 
[ 0 0 3 4 ] Sffi 1 0 li±i3£gB 9 ©«[»*ra*» 

©BuHSfflS-rsi^C^g^n, *ftfc,fc!K fl^ff 
B£L&£#2#J&jX;*ft£>. • 
[0 0 3 5] WR1 0©±I3£gS9©3 l e5l3a?Ll 1 tft 
IfiItfeffimH(i^3l5S?Ll 3*sffJB£^n, R£2?fl?ll 
3h±l31 lkttSKHt*S*6 0T*l», S 

v->©(4g* j -S[-ra«taic:Ee$ixTv>s. 

e>^il31?Ll 1, 1 3©t£'h£3I5<fc-5icES£ft£o 
[0 0 3 6] JRD^tB3J±^734»t>MTSKJ*}KSb 
T*5, *©TS©±lKH:ff*PJ«©*£4RlPg7E 
dUB«J& 1 4 OTfJfiS^ft, KHn&Jg&fttilft 1 4 ©T 
ag3i 1 4 al±ai£H^lffJiC^?nTV>Sc 
[ 0 0 3 7 ] & (3 mm. 3 ©ffiiPJJSt^ 5 ©ffigt fc£±T73 
iRltjUFSKSfiX U f M 5, 15, 15#€ft^ft 
ffM^ftTiS'), «£!>33*B3©;&±(l!!l©&g|*]7, 
y v M 5©tt<-±©ffiaK££73ftfc:j§tfS>li£S?l 

1 6* j ^fie$n-rv>s„ 

[0 0 3 8] -eut, iKD^ffi3©«J3g|^XiJ >v h 1 
5, 15, 1 5K, g«:2©5^tr> 1 2, 1 2, 1 2 

3 tt±T73lR] iC^i&g SIC Sft 2 tc $ ft i . 

[0 0 3 9] tt5aa«4©Tffi*CttKK*n»©l!lP 
WfflWl 7^fiK$ft, KHaPg^fiXffl^l 7 
©±Sga5 1 7 attKK=*»C«6**>nTl^*. 

[0 0 4 0] «E>)33ffi4fflp{|li^{c:Sofe{fiS^(±±T 
£|SOfcffitf*£SC»J«*ftfctt*rtX>J«y M 8, 1 
8, 1 S^fiK^ft, IC, £±fifl©16SgF , 3X U y h 1 

[0 0 4 1] fit, «5^ffi4©ft3gft^>Jy h 1 
8, 18, 18^ fft2®Jit>12, 12, 12 

4 tt±T#|S]iCf£!&gaElcS<fc 2 fc3[ jf^ftS. 

[0 0 4 2] Sfe N «?3 3>l1g3i;4i:(±±T73lRlt:7>c> 
SM©73[Rj(c^iii-r5 iacftt)t*!), ^ft^ft©H 
PgfMffltO^l 4 hi 7i:* s fi'&oTT-&SiaP4SiKl5 
5P8P20h*!5, ^M-T5«t^{CC:©^?3llP2 0© 
±«BttDSa«ffiaS«W!5K:j:t)Sfljrsi5 

[0 0 4 3] ttffltS 8 tt, tOfieii* 1 ** 2 ©rtfll"* 
ttfcttlSrai;*, ±T73|6j©^* s ND7-f ;u^«^gp 
«6i:(^l^|5lDtZBfi^$ft•CV^S. l^, tt«]ffi8l±ND 
7 «^g|5*f 6 £U« 0 33ffi 4 i: tf&gij tCigift? ft 
fehttC, M#4s ; F^L^t>^i:V^<to^C%■^TV^ft^i^ 
<, flAtt, f±«J«8©^S$* 5 tbitatI'h$<Tt>i?^ 

tf* SSfife 5 <t 7 tftl^SV^. 
[0 0 4 4] tt««8©it>iC»Ctt«(*:2C»«* 
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«tttc*i63a*K> 1 2, 12, • • -(ommtms 

Hb*ja*f&&>C*S&*38BL2 2, 2 2, ■ • •# 

[0 0 4 5] *bt, tt«<£8©&£&?L2 2, 2 2, 

• ■ - C, S»2B5!ID1 2, 12, • • -tfifA 
£*lSCi:£«fc'), <±«Jffi8tt^lUX-XlCit3S1-5^ 
ftfcttbT@£tt&#fiT-gte2K38£ftS. 10 

[0 0 4 6] ND7^;i/^«^gi5»6ttgi*A»e>mT± 
SCfflp-TSJiffU^SLTi)*), *ffeSS©«J&2 3 
ffl££*i(i±S3ii£ 5 33*1 3 , 4 Oft»Pg«JsEffl«I* 1 
4, 1 7©fc6fifcKKHfc*Xtt^*e<»fifc?ft 
T43 5, g«J^2 3C{±, .I*l£S-5<fc-5£ND7'f ;U 

6©iI^S*5©ffiBfcB:«£l*IX , J v 1- 2 5, 2 5* s 

$ fee, &noimtoz U s> h 2 5 

©*«T©ttfiCfc6*Afctttf***S*?l2 6tfJ&JiK 
SilT^*. 20 
[0 0 4 7] -?bT, ND7-f ;i/^«j#gB*f6oaSgrt 
XI) y 1-2 5, 2 5£, M&2©£&tf>l 2, 12, 

• • ^n^nsajsat^-rsc^ctt), n 

[0 0 4 8] ND7-f 2 4ttHftofe2ji*£D3-3 
©7-f;i/*SI5 2 4 a, 2 4b, 2 4ctf±TJl6lf:^ 
T-fi£t), g£±Si5}c{£B-r£>7-f ;i/*8B2 4 a ©£31* 
T#CffiB* 5 *©©*#»»*#«<* 
Si^jc&otv^a. c©i^SND7-f ;u^2 4tt, 30 
1 8c©aQ§&«#lz**& ^©^©tc «fc 9 iS>i2£©fl& 
ofc7-f;i/*aS2 4, 2 4, • • • #fl5fig£iT,5. 

[0 0 4 9] (ft, ^ffl^fflKSDJBJSKliSVTH:. ND7-< 

2 4£ND7^;i/*#&SW6£&Sb;kfc©Cc> 

^TSiUBbfe* 5 , ND7-fM2 4lt CflCiffig&lg 
f*U';y|-2 5, 2 5SIF3MS5JL2 6 £JfMf 3 <fc? 

[0 0 5 0] C©§IJE©ff^ti5^T, ND 7 >f 

;v*2 4&a»$©S4t ; &3o©7 4,rt/$'8&2 4a> 2 
4b, 2 4 cT-WJ&LfcfcWfc-o^TiftfiSbfctf, *36 40 

B^JidntKse.-r, i»«©7<r;i/*»**r+st>©'r 

[0 0 5 1] L*>LT, ±B»588«3, 4, tt«HR8 
2WND7 4;i/*«8ffi*f6tt, Sflt2rtt, «36r*»*> 
iKt)33ffi3, i&!)33«4, tKDt68, ND7-fWW 
SW6©JfC12B£*i, »933*g3, 4MND7^;i/ 

• fitftStt 6 tiff ft 2 1 J* LT ±T£[r1 t»»@4C, 
*&, {t^Uffi8tt^ft2ffl^iSX-X{CiS5El-S^[Sl{C 

[0 0 5 2] 4H?U>X©tt9aEBl©tt»)$£BAfll 50 
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*8 5te, £ttttDSEffl©±ffl5CERar*l&*-*-2_7 

fi^l^-? 2 7fc<fc»3lEi&£ft3[H]I&7-A2 8I?*> 
2 7©0tett{C|51iiiT-A2 8#lfcf£ 

[0 0 5 3] 2 8 fc£, ^©* *gi5*s±gB^- 

* 2 7©EHB«UCHS$*1T*55, KEi&T-A 2 8 © 

fc&w*»C'j*3*ai8e>2 9, 2 9 ff-efiJpftiffljSF 

2 7©[ll^:fc&©^:W3i;ca*J:3fcBia!**iT 

[0 0 5 4] *LT, £*Kffigbfe&i£e>2 9#f£ 
») 33« 3 ©JI*£JI7L 1 6fc, £SSCC{4gbfcS)gt:>2 
9#»Dffl«4 0Ji|gfi?Ll 9t, **i-WiJH&S£fc: 

[ 0 0 5 5 ] ftoT, 2 8 tfHHtrTS ^ 

©»££> 2 9 2 9 fcttm^±TK*t©J5flRlfcSfl[ 
■fftOTJx !&!)33$B3i:i!&!)a3*B4i:#5 

**lRlC»»-«-ft«!)38«3 4:«5a8«4 4:ttRICR(ft 
S, IP*., lUCSST-^KltS. 
[0 0 5 6] -eUT, «D38«3fctt!}a8S4i:*«S^ 
C±TStt©;£ftt&l&1- 2>-i:£<fct), *ft*ix©8fl 
PffifJfiEfflisU* 1 4 1 7fc#B&!>£oTT?&*H 
□ , ttLt>*>. iR!)llP2 0<iD*&**«*{bU &933 
tg3* s -^ffi^»J^E^i5ttS±4St, i&»5 33tg4#^© 
»IM6HC*B- STigt&B Ufe h £ left D HP 2 0 » 

mm {±m) 2titz#mttii>). ttz, «!>®ig3#* 

fc#tt*±*fctt«UfcfcSfcttDMlP2 0tf«t>*& 

2 0 tt, HPffi&Jftfttil* 1 4 1 1 7 fc©«fc & C J: o 
TTf*i©Tftt&<, B#2©*aa?Ll 1, 13Xtt 

f±iiUffi8©^PgP2 l©*££i:l5«S|B]b*§£fc:& 

[0 0 5 7] ff*2©ifc*BLl lx 1 3©*£ 

Sit), IBPS2 l©*SSS/h$<JKJ«UT*5tttt, 
RBBPS2 1#» 9 SEB1 ©«*MPS » :hC 
it), BittiR5ttSlfc*H-*»»)RlP2 0ft % SiD^tg 
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SPECIFICATION 

[TITLE OF THE INVENTION] IMAGE -TAKING LENS DIAPHRAGM UNIT 
[ABSTRACT] 

[Object] To eliminate interference between an ND filter 
retaining member and diaphragm blades and make these movable 
independently and prevent either one from following the 
movement of the other one to perform control of a transmitting 
light amount with excellent accuracy, and to make a shutter 
closing time and an exposure amount and the like constant when 
the shutter is operated in a still camera. 
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[Solution Means] An image-taking lens diaphragm unit l 
comprising diaphragm blades 3 and 4 that move on a plane 
orthogonal to an optical axis X-X to change a stop aperture 
20, a diaphragm blade drive mechanism 5 that drives the 
diaphragm blades, anND filter retaining member 6 attached with 
an ND filter 24 that moves on a plane orthogonal to the optical 
axis to change the transmitting light amount, and an ND filter 
driving device 7 that drives the ND filter retaining member, 
wherein a partition 8 fixed in a direction orthogonal to the 
optical axis is provided between the ND filter retaining member 
and the diaphragm blades. 

[WHAT IS CLAIMED IS:] 

[Claim 1] An image-taking lens diaphragm unit comprising 
diaphragm blades that move on a plane orthogonal to the optical 
axis to change a stop aperture, a diaphragm blade drive 
mechanism that drives the diaphragm blades, an ND filter that 
moves on a plane orthogonal to the optical axis to change a 
transmitting light amount , and an ND filter driving device that 
drives the ND filter, wherein 

a partition which is fixed in a direction orthogonal to the 
optical axis is provided between the ND filter and the diaphragm 
blades. 
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[Claim 2] The image-taking lens diaphragm unit according to 
Claim 1, wherein 

the diaphragm blades and the ND filter are disposed in a 
casing having a light passing hole formed in the optical axis 
direction, and the partition is formed integrally with the 
casing. 

[Claim 3] The image-taking lens diaphragm unit according to 
Claim 1, wherein 

the partition is curved. 
[Claim 4] The image -taking lens diaphragm unit according to 
Claim 1, wherein 

on a surface of the partition in contact with the diaphragm 
blades or the ND filter, a convex portion is formed. 
[Claim 5] The image-taking lens diaphragm unit according to 
Claim 2, wherein 

on a surface of the partition in contact with the diaphragm 
blades or the ND filter, a convex portion is formed. 
[Claim 6] The image -taking lens diaphragm unit according to 
Claim 3, wherein 

on a surface of the partition in contact with the diaphragm 
blades or the ND filter, a convex portion is formed. 
[Claim 7] The image -taking lens diaphragm unit according to 
Claim 1, wherein 
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an opening that determines a maximum aperture diameter of 
the stop aperture is formed in the partition. 
[Claim 8] The image-taking lens diaphragm unit according to 
Claim 2, wherein 

an opening that determines a maximum aperture diameter of 
the stop aperture is formed in the partition. 
[Claim 9] The image-taking lens diaphragm unit according to 
Claim 3, wherein 

an opening that determines a maximum aperture diameter of 
the stop aperture is formed in the partition. 
[Claim 10] The image-taking lens diaphragm unit according to 
Claim 4, wherein 

an opening that determines a maximum aperture diameter of 
the stop aperture is formed in the partition. 
[Claim 11] The image-taking lens diaphragm unit according to 
Claim 5, wherein 

an opening that determines a maximum aperture diameter of 
the stop aperture is formed in the partition. 
[Claim 12] The image-taking lens diaphragm unit according to 
Claim 6, wherein 

an opening that determines a maximum aperture diameter of 
the stop aperture is formed in the partition. 
[DETAILED DESCRIPTION OF THE INVENTION] 
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[0001] 

[Technical Field of the Invention] The invention relates to 
a new image -taking lens diaphragm unit. More specifically, the 
invention relates to a technique of controlling a transmitting 
light amount with excellent accuracy in a diaphragm unit having 
a plurality of diaphragm blades and an ND filter, wherein the 
diaphragm blades and the ND filter are moved by separate driving 
means . 

[0002] 

[Prior Art] As diaphragm units of image-taking lenses of still 
cameras and video cameras, an image-taking lens diaphragm unit 
that uses, to reduce the size, weight, and cost, two diaphragm 
blades that move in reverse to each other on one straight line 
in place of so-called "iris diaphragms" that adjust the stop 
diameter by rotating a plurality of diaphragm blades around 
the optical axis, has been used. 

[0003] However, when a subject is bright, if the stop diameter 
is too small, dust reflection due to image quality 
deterioration caused by diffraction and an increase in focal 
depth becomes a problem. 

[0004] Therefore, to prevent image quality deterioration due 
to diffraction, a diaphragm unit is available which has two 
diaphragm blades and an ND filter, wherein the diaphragm blades 
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are driven by a diaphragm blade drive mechanism to form a stop 
aperture and the ND filter is driven by an ND filter drive 
mechanism so as to enter the stop aperture. . 
[0005] Fig. 6 shows a conventional image-taking lens diaphragm 
unit a, wherein the image -taking lens diaphragm unit a includes 
two diaphragm blades b and c disposed movably in upward and 
downward directions opposite to each other, respectively, a 
diaphragm blade drive mechanism d for moving these diaphragm 
blades b and c, an ND filter retaining member f attached with 
an ND filter e, and an ND filter drive mechanism g for moving 
the ND filter retaining member f , and so on. The U direction, 
the D direction, the L direction, the R direction, the F 
direction, and the B direction shown by the arrows in the 
respective drawings mean the upward direction, the downward 
direction, the leftward direction, the rightward direction, 
the forward direction, and the backward direction, 
respectively. 

[0006] The diaphragm blades b and c and the ND filter retaining 
member f are disposed so that one diaphragm blade b and the 
ND filter retaining member f are positioned to sandwich the 
other diaphragm blade c, and the diaphragm blade b is on the 
object side and the ND filter retaining member F is on the image 
side in an image- taking lens system. In some cases, the 
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diaphragm blade b is on the image side and the ND filter 
retaining member f is on the object side. 

[0007] These diaphragm blades b and c and the ND filter 
retaining member f are disposed so as to slide vertically inside 
a box- shaped casing h that has a rectangular shape being flat 
in the front and rear direction and long vertically, and on 
the front side plate and the rear side plate of the casing h, 
circular light passing holes i and i are formed. 
[0008] The diaphragm blade b is in a J shape when it is viewed 
from the rear side, and on the upper end of the lower part 
thereof, a roughly semicircular large aperture diameter 
forming notch j is formed, and the lower end of the aperture 
diameter forming notch j is roughly formed into a triangle. 
[000 9] At the lower edge of the diaphragm blade c sandwiched 
in the optical axis direction between the diaphragm blade b 
and the ND filter retaining member f , a roughly semicircular 
aperture diameter forming notch k is formed, and the upper end 
of the aperture diameter forming notch k is notched into a 
roughly triangular shape. 

[0010] At positions close to the side edges of these diaphragm 
blades b and c # to-be-guided slits 1 , 1, ... extending vertically 
are formed. 

[0011] On the right side upper end of the diaphragm blade b, 
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a joint slot m extending horizontally is formed, and at the 
left side upper end of the diaphragm blade c, a joint slot n 
extending horizontally is formed. 

[0012] The respective diaphragm blades b and c are supported 
so as to move vertically onto the casing h by respective 
slidable engagement of the to-be-guided slits 1, 1, ... with 
support pins o, o, ... formed on the casing h. 

[0013] The diaphragm blade drive mechanism d includes a motor 
p provided at the upper part of the casing h, a rotating arm 
q to be driven by the motor p, and so on, wherein the center 
of the rotating arm q is fixed to the rotation shaft of the 
motor p, small joint pins r and r are provided to project forward 
on the left and right ends of the rotating arm q, and the joint 
pin r positioned on the right end is slidably engaged in the 
joint slot m of the diaphragm blade b and the joint pin r 
position on the left end is slidably engaged in the joint slot 
n of the diaphragm blade c . 

[0014] Therefore, when the rotating arm q rotates, the joint 
pins r and r displace in upward and downward directions opposite 
to each other, whereby the diaphragm blade b and the diaphragm 
blade c are moved in upward and downward directions opposite 
to each other. 

[0015] Then, an aperture formed by overlapping the aperture 
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diameter forming notches j and k becomes a stop aperture s, 
and as described later, the size of the stop aperture s is 
changed by the diaphragm blade drive mechanism d. 
[0016] The ND filter retaining member f has a roughly U shape 
opened upward when it is viewed from the front side, the lateral 
width of the central notch t is made almost equal to or slightly 
larger than the lateral widths of the aperture diameter forming 
notches j and k of the diaphragm blades b and c, and in the 
notch t, an ND filter e is disposed so as to cover this notch. 
At positions close to the left and right side edges of the ND 
filter retaining member f , to-be-guided slits u and u are formed, 
and furthermore, a joint slot v extending horizontally is 
formed on the left side lower end. 

[0017] The ND filter retaining member f is supported so as to 
move vertically onto the casing h by respective slidable 
engagement of the support pins o, o, ... of the casing h with 
the to-be-guided slits u and u. 

[0018] The ND filter drive mechanism g includes a motor w 
disposed at the lower part of the casing h, a rotating arm x 
to be driven by the motor w, and so on, one end of the rotating 
arm x is fixed to the rotation shaft of the motor w, a small 
joint pin y is provided to project forward on the rotation end 
of the rotating arm x, and the joint pin y is slidably engaged 
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in the joint slot v of the ND filter retaining member f , whereby 
when the rotating arm x rotates, the ND filter retaining member 
f moves vertically. 

[0019] The ND filter e has three filter portions z, z, and z 
with different transmittances arranged vertically, wherein 
the highest filter portion z has the highest transmittance, 
and the lower the position of the filter portion, the lower 
the transmittance. 

[0020] By driving the diaphragm blade drive mechanism d and 
the ND filter drive mechanism g separately, the stop aperture 
s size is changed, and the positional relationship of the ND 
filter e to the stop aperture s is regulated, whereby the amount 
of light to be transmitted through the stop aperture s is 
controlled. 

[0021] 

[Problems to be Solved by the Invention] However, as described 
above, in the conventional image -taking lens diaphragm unit 
a, when either one of the ND filter retaining member f and the 
diaphragm blades b and c is moved, the other one moves and 
changes the amount of light to be transmitted through the stop 
aperture s . 

[0022] Namely, if the ND filter retaining member f is driven 
when an arbitrary stop aperture diameter s is maintained by 
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the two diaphragm blades b and c, since the ND filter retaining 
member f and the adjacent diaphragm blade c are in contact with 
each other, due to the frictional force between these, one 
diaphragm blade c moves and changes the arbitrary stop aperture 
diameter s and changes the transmitting light amount. 
[0023] In addition, if the diaphragm blades b and c are driven 
when the ND filter e maintains its arbitrary position with 
respect to the stop aperture s, as described above, due to 
friction, the ND filter retaining member f moves and changes 
the transmitting light amount. 

[0024] Furthermore, when such a diaphragm unit a is applied 
to a still camera and the diaphragm blades b and c are operated 
as a shutter, depending on whether or not the ND filter 
retaining member f moves and depending on which of the operating 
direction is the upward direction or the downward direction, 
the closing time fluctuates and the exposure amount varies. 

[0025] Therefore, an object of the invention is to eliminate 
interference between the ND filter retaining member and the 
diaphragm blades and make these movable independently and 
prevent either one from following movement of the other one 
to perform control of a transmitting light amount with 
excellent accuracy, and to make a shutter closing time and an 
exposure amount and the like constant when the shutter is 
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operated in a still camera. 
[0026] 

[Means for Solving the Problem] Therefore, in order to solve 
the above-described problems, in the image- taking lens 
diaphragm unit of the invention comprising diaphragm blades 
that move on a plane orthogonal to the optical axis to change 
a stop aperture, a diaphragm blade drive mechanism that drives 
the diaphragm blades, an ND filter that moves on the plane 
orthogonal to the optical axis to change a transmitting light 
amount, and an ND filter driving device that drives the ND 
filter, a partition which is fixed in a direction orthogonal 
to the optical axis is provided between the ND filter and the 
diaphragm blades . 

[0027] Therefore, in the image-taking lens diaphragm unit of 
the invention, since a partition is interposed between the 
diaphragm blades and the ND filter, the diaphragm blades and 
the ND filter are not in contact with each other, and when either 
one of the diaphragm blades and the ND filter is driven and 
the other one is stopped, the other one is not moved according 
to the movement of the one, so that the transmitting light 
amount is controlled with excellent accuracy, and when this 
diaphragm unit is shutter-operated in a still camera, the 
shutter closing time and the exposure amount can be made 
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constant . 
[0028] 

[Embodiments of the Invention] Hereinafter, the details of the 
image-taking lens diaphragm unit of the invention are described 
according to embodiments shown in the accompanying drawings. 

[0029] Fig. 1 shows a first embodiment of the image-taking lens 
diaphragm unit 1 of the invention. 

[0030] The image-taking lens diaphragm unit 1 has a thin casing 
2, two diaphragm blades 3 and 4 disposed inside the casing 2 
so as to freely move in the upward and downward directions 
opposite to each other, a diaphragm blade drive mechanism 5 
for moving these diaphragm blades 3 and 4, an ND filter 
retaining member 6 attached with an ND filter that is described 
later, an ND filter drive mechanism 7 for moving the ND filter 
retaining member 6, a partition 8 interposed between one 
diaphragm blade 4 and the ND filter retaining member 6, etc. 
The U direction, the D direction, the L direction, the R 
direction, the F direction, and the B direction shown by the 
arrows in the respective drawings mean the upward direction, 
the downward direction, the leftward direction, the rightward 
direction, the forward direction, and the backward direction, 
respectively. 

[0031] The diaphragm blades 3 and 4 and the ND filter retaining 
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member 6 are formed of a comparatively firm resin film, and 
between one diaphragm blade 4 and the ND filter retaining member 
6, the partition 8 is interposed, whereby the diaphragm blade 
4 and the ND filter retaining member 6 are prevented from coming 
into contact with each other. 

[0032] The casing 2 of the diaphragm unit 1 consists of a 
rectangular main portion 9 that has a flat plate shape and opens 
its front face and a cover plate 10 that closes the front face 
of the main portion 9. 

[0033] A circular light passing hole 11 is formed at almost 
the center of the vertical direction of the main portion 9, 
and around the light passing hole 11, four support pins 12, 
12, ... are formed to project forward at positions symmetrical 
horizontally and vertically. 

[0034] The cover plate 10 has a flat plate shape similar to 
the shape of the main portion 9 viewed from the front and rear 
direction, and is fitted to the main portion 9 so as to close 
the front face of the main portion 9, whereby the thin 
box-shaped casing 2 is formed. 

[0035] At a position of the cover plate 10 facing the light 
passing hole 11 of the main portion 9, a light passing hole 
13 is formed, and the light passing hole 13 has almost the same 
size as that of the light passing hole 11, and is disposed so 
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that their positions match each other. These are disposed so 
that the optical axis X-X in the image- taking lens system passes 
through the centers of the light passing holes 11 and 13 , though 
this is not shown. 

[0036] The diaphragm blade 3 is roughly J-shaped when it is 
viewed from the rear side, and at the upper edge of the lower 
part thereof, a roughly semicircular large aperture diameter 
forming notch 14 is formed, and the lower end 14a of the aperture 
diameter forming notch 14 is roughly shaped into a triangle. 

[0037] At positions close to both side edges of the diaphragm 
blade 3, to-be-guided slits 15, 15, and 15 extending vertically 
are formed, and at a position immediately above the to-be- 
guided slit 15 on the upper right side of the diaphragm blade 
3, a joint slot 16 extending horizontally is formed. 

[0038] The support pins 12, 12, and 12 of the casing 2 slidably 
engage into the to-be-guided slits 15, 15, and 15 of the 
diaphragm blade 3, respectively, whereby the diaphragm blade 
3 is supported onto the casing 2 so as to move vertically. 

[0 03 9] At the lower side edge of the diaphragm blade 4 , a roughly 
semicircular aperture diameter forming notch 17 is formed, and 
the upper end 17a of the aperture diameter forming notch 17 
is roughly notched in a triangular shape. 

[0040] At positions close to both side edges of the diaphragm 
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blade 4, to-be-guided slits 18 , 18, and 18 extending vertically 
are formed, and above the to -be -guided slit 18 on the upper 
left side, a joint slot 19 that is long horizontally is formed. 

[0041] Then, the support pins 12, 12, and 12 of the casing 2 
slidably engage into the to-be-guided slits 18, 18, and 18 of 
the diaphragm blade 4, respectively, whereby the diaphragm 
blade 4 is supported onto the casing 2 so as to move vertically. 

[0042] The diaphragm blades 3 and 4 move vertically and opposite 
to each other, and an aperture formed by overlapping the 
aperture diameter forming notches 14 and 17 serves as a stop 
aperture 20, and as described later, the size of this stop 
aperture 2 0 is changed by the diaphragm blade drive mechanism 
5. 

[0043] The partition 8 has a lateral width that is roughly equal 
to the inside dimensions of the casing 2, and has a vertical 
dimension roughly equal to that of the ND filter retaining 
member 6 . The partition 8 is only required to prevent 
interference between the filter retaining member 6 and the 
diaphragm blade 4 when these are driven individually, and for 
example, when the size of the partition 8 is comparatively small , 
it is formed to have some degree of thickness. 

[0044] At the center of the partition 8, an opening 21 having 
a size almost equal to that of the light passing holes 11 and 
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13 formed in the casing 2, and at positions around the opening 
21 corresponding to the support pins 12, 12, ... of the casing 
2, to-be-supported holes 22, 22, ... that have almost the same 
diameter as or a diameter slightly larger than the diameter 
of the support pins 12, 12, ... are formed. 

[0045] By inserting the support pins 12, 12, ... of the casing 
2 into the to-be -supported holes 22, 22, ... of the partition 
8, the partition 8 is supported onto the casing 2 while being 
fixed in a direction orthogonal to the optical axis X-X. 

[0046] The ND filter retaining member 6 is roughly U-shaped 
so as to open upward when it is viewed from the front side, 
and the lateral width of the notch 23 at the central portion 
is formed to be almost equal to or slightly larger than the 
lateral widths of the aperture diameter forming notches 14 and 
17 of the diaphragm blades 3 and 4, and to the notch 23, an 
ND filter 24 is attached to cover this. In addition, at 
positions close to both side edges of the ND filter retaining 
member 6, to-be-guided slits 25 and 25 are formed, respectively, 
and furthermore, a joint slot 26 extending horizontally is 
formed at a position immediately under the to-be-guided slit 
25 on the left side. 

[0047] Then, by slidably engaging the support pins 12, 12, ... 
of the casing 2 in the to-be-guided slits 25 and 25 of the ND 
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filter' retaining member 6, the ND filter retaining member 6 
is supported onto the casing 2 so as to move vertically. 
[0048] The ND filter 24 is formed by arranging three filter 
portions 24a, 24b, and 24c with different transmittances 
vertically, and the transmittance of the filter portion 24a 
positioned highest is the highest, and the lower the position, 
the lower the transmittance. In such an ND filter 24, filter 
portions 24, 24, ... with different transmittances are formed 
by a method such as vapor deposition on one transparent plate 
member. 

[0049] In this embodiment, an ND filter 24 attached to the ND 
filter retaining member 6 is described, however, it is also 
possible that the to-be-guided slits 25 and 25 and the joint 
slot 26 are directly formed in the ND filter 24. 

[0050] In addition, in this embodiment, the ND filter 24 
consisting of three filter portions 24a, 24b, and 24c with 
different transmittances is described, however, without 
limiting the invention thereto, the ND filter may have one 
filter portion. 

[0051] Thus, the diaphragm blades 3 and 4, the partition 8, 
and the ND filter retaining member 6 are disposed inside the 
casing 2 from the rear side in the order corresponding to the 
diaphragm blade 3, the diaphragm blade 4, the partition 8, and 
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the ND filter retaining member 6, and the diaphragm blades 3 
and 4 and the ND filter retaining member 6 are supported onto 
the casing 2 movably vertically, and the partition 8 is 
supported while being fixed in a direction orthogonal to the 
optical axis X-X of the casing 2. 

[0052] The diaphragm blade drive mechanism 5 of the image- 
taking lens diaphragm unit 1 includes a motor 2 7 disposed at 
the upper part of the diaphragm unit 1, a rotating arm 2 8 to 
be driven by the motor 27, and so on, and the rotating arm 2 8 
is attached to the rotation shaft of the motor 27. 

[0053] The rotating arm 28 is fixed at its central part to the 
rotation shaft of the motor 27, and on both left and right ends 
of the rotating arm 28, small joint pins 2 9 and 2 9 are provided 
to project forward, and these joint pins 29 and 29 are disposed 
so that their distances from the rotation shaft of the motor 

2 7 become equal to each other. 

[0054] Then, the joint pin 29 positioned on the right end 
slidably engages into the joint slot 16 of the diaphragm blade 

3 and the joint pin 2 9 positioned on the left end slidably 
engages into the joint slot 19 of the diaphragm blade 4. 
[0055] Therefore, when the rotating arm 28 rotates, the joint 

pins 2 9 and 2 9 displace vertically and opposite to each other, 
whereby the diaphragm blade 3 and the diaphragm blade 4 are 
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moved vertically and opposite to each other. In addition, the 
diaphragm blade 3 and the -diaphragm blade 4 that move in 
directions opposite to each other move with the same 
displacement amount, that is, at the same speed. 
[0056] Then, by movement in the vertical directions opposite 
to each other of the diaphragm blade 3 and the diaphragm blade 
4, the aperture formed by overlapping the aperture diameter 
forming notches 14 and 17, that is, the stop aperture 2 0 changes 
its size, and when the diaphragm blade 3 is positioned at the 
upper end of the moving range and the diaphragm blade 4 is 
positioned at the lower end of the moving range, the stop 
aperture 20 is closed (fully closed) , and when the diaphragm 
blade 3 is positioned at the lower end of the moving range and 
the diaphragm blade 4 is positioned at the upper end of the 
moving range, the stop aperture 2 0 becomes the largest aperture 
stop. The stop aperture 2 0 in the state of the opened diaphragm 
is not formed by overlapping the aperture diameter forming 
notches 14 and 17, but becomes almost the same size as that 
of the light passing holes 11 and 13 of the casing 2 or the 
opening 21 of the partition 8. 

[0057] By setting the size of the opening 21 smaller than the 
size of the light passing holes 11 and 13 of the casing 2, the 
opening 21 becomes a maximum aperture diameter of the diaphragm 
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unit 1, whereby the stop aperture 20 in the state of the opened 
diaphragm can be formed at a position close to the diaphragm 
blades 3 and 4, and even if the dimensional accuracy of the 
light passing holes 11 and 13 of the casing 2 is rough, only 
by forming the dimensions of the opening 21 of the partition 
8 with excellent accuracy, the maximum aperture diameter in 
the state of the opened diaphragm of the diaphragm unit 1 can 
be accurately determined. 

[0058] The ND filter drive mechanism 7 of the image-taking lens 
diaphragm unit 1 includes a motor 3 0 disposed at the lower part 
of the diaphragm unit 1, a rotating arm 31 to be driven by the 
motor 30, and so on, and the rotating arm 31 is attached to 
the rotation shaft of the motor 30. 

[0059] The rotating arm 31 is fixed at its one end to the 
rotation shaft of the motor 30, and a small joint pin 32 is 
provided to project forward on the rotation end of the rotating 
arm 31. 

[0060] Then, the joint pin 32 is slidably engaged into the joint 
slot 26 of the ND filter retaining member 6, whereby when the 
rotating arm 31 rotates, the ND filter retaining member 6 moves 
vertically. 

[0061] When either one of the diaphragm blades 3 and 4 or the 
ND filter retaining member 6 is driven and the other is stopped, 



-21- 



the partition 8 is interposed between the diaphragm blade 4 
and the ND filter retaining member 6, so that the diaphragm 
blade 4 and the ND filter retaining member 6 are not in contact 
with each other, and therefore, the other one is not moved 
according to movement of the one. 

[0062] Fig. 2 shows a second embodiment of the image-taking 
lens diaphragm unit of the invention. 

[0063] A point of difference of this second embodiment from 
the first embodiment is in that the partition is integrally 
formed on the casing and the partition is provided with a convex 
portion (convex line) , and in the drawings, only the major part 
is shown, and description is given only about the above 
difference . 

[0064] The casing 33 according to the second embodiment 
consists of a rear main portion 34 and a front main portion 
3 5 that are shaped as if the main portion 9 of the casing 2 
of the first embodiment is split into the front and rear two, 
and a cover body 10 similar to the casing 2 of the first 
embodiment . 

[0065] The rear main portion 34 is roughly formed into a flat 
plate shape, and at almost the center thereof, a light passing 
hole 11 is formed, and around the light passing hole 11, four 
support pins 12, 12, ... are provided to project forward at 
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positions symmetrical horizontally and vertically. 
[0066] The front main portion 35 includes a frame body 36 that 
is slightly thick in the front and rear direction, an upper 
plate (hereinafter, referred to as an "upper partition") 37 
that closes the upper part of the space of the frame body 3 6 
at almost the center in the front and rear direction of the 
frame body, and a lower plate (hereinafter, referred to as a 
"lower partition") 38 that closes the lower part of the space, 
formed integrally. 

[0067] Then, between the upper partition 37 and the lower 
partition 38, an opening 39 is formed, and the vertical 
dimension of this opening 3 9 is set slightly larger than the 
light passing hole 11 of the rear main portion 34 and the light 
passing hole 13 of the cover body 10. 

[0068] At positions close to both left and right side edges 
of the front face of the upper partition 37, semicylindrical 
convex lines 40 and 40 extending vertically are formed, and 
at a position slightly higher than the lower edge of the upper 
partition 37 outside the convex lines 40 and 40 and at a position 
slightly lower than the upper edge of the lower partition 38, 
four support pins 41, 41, ... are formed to project forward. 

[0069] Then, from the front side, the cover body 10, the front 
main portion 35, and the rear main portion 34 are assembled 
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in this order to form a casing 33, and between the rear main 
portion 34 and the front main portion 35, the diaphragm blades 
3 and 4 are positioned, and between the front main portion 3 5 
and the cover body 10, the ND filter retaining member 6 is 
positioned, though these are not shown. 

[0070] The ND filter retaining member 6 is supported so as to 
move vertically by slidable engagement of the to-be-guided 
slits 25 and 25 with support pins 41 and 41 respectively formed 
on the upper partition 3 7 and the lower partition 3 8 of the 
front main portion 35. 

[0071] In this diaphragm unit of the second embodiment, the 
space in which the diaphragm blades 3 and 4 and the ND filter 
retaining member 6 are movably supported is partitioned by the 
partitions 3 7 and 38, so that when either one of the diaphragm 
blades 3 and 4 and the ND filter retaining member 6 is driven 
and the other is stopped, the other is not moved according to 
movement of the one. 

[0072] In addition, when contacting with the upper partition 
37, the ND filter retaining member 6 comes into contact with 
the convex lines 4 0 and 40, so that the contact area becomes 
small, whereby when moving vertically, smooth movement with 
small sliding resistance can be realized. 

[0073] The convex lines 4 0 and 40 are formed on the partition 
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3 7 of this embodiment, however, the invention is not limited 
to this, it is also allowed that a plurality of convex portions 
are formed. The point is that the ND filter retaining member 
and the partition are in contact with each other so as to reduce 
the contact area and the contact resistance. 

[0074] Such convex portions or convex lines may be formed on 
the inner surface of the casing 2 or 3 3 as well as the partition. 
Thereby, the sliding resistance of the diaphragm blades 3 and 

4 can be reduced. 

[0075] Fig. 3 and Fig. 4 show a third embodiment of the 
image -taking lens diaphragm unit of the invention. 

[0076] The point of difference of the third embodiment from 
the first embodiment is in that the partition is curved and 
a convex portion (convex line) is formed on the partition. In 
the drawings, only the major part is shown and description is 
given only about the above difference. 

[0077] The partition 42 of the third embodiment is shaped by 
curving the partition 8 of the first embodiment, and at almost 
the center thereof, an opening 43 with almost the same size 
as that of the light passing holes 11 and 13 formed in the casing 
2 is formed, and at positions around the opening 43 
corresponding to the support pins 12, 12, ... of the casing 2, 
to-be-supported holes 22, 22, ... with a size almost equal to 
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or slightly larger than the diameter of these support pins 12, 
12, ... are formed, and on the front face thereof on the upper 
side and the lower side of the opening 43, convex lines 44, 
44, ... extending vertically are formed. 

[0078] This partition 42 is supported onto the casing 2 while 
being fixed in the direction orthogonal to the optical axis 
X-X by inserting the support pins 12, 12, ... of the casing 2 
into the to-be-supported holes 22, 22, .... 

[0079] Then, when the cover body 10 is assembled to the main 
portion 9 , the partition 42 is positioned between the diaphragm 
blade 4 and the ND filter retaining member 6, and the partition 
42 is curved, so that the diaphragm blades 3 and 4 are pressed 
backward and the ND filter retaining member 6 is pressed forward, 
whereby the two diaphragm blades 3 and 4 come into contact with 
each other with almost no gap therebetween (L=0) (see Fig. 4) . 

[0080] Thereby, in comparison with the case where there is a 
gap L between the diaphragm blades 3 and 4 (see Fig. 5) , the 
shielding performance when closing (fully closing) the stop 
aperture 2 0 can be improved. 

[00 81] Namely, when the diaphragm blades 3 and 4 are closed 
and there is a gap L between the diaphragm blades 3 and 4 , in 
a case where a light beam made incident from the front side 
is not at a right angle with respect to the diaphragm blades 
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3 and 4, it enters the front face of the rear side diaphragm 
blade 3 through the aperture diameter forming notch 17 of the 
front side diaphragm blade 4. Such a light beam is reflected 
by the diaphragm blade 3 and enters the rear face of the front 
side diaphragm blade 4 through the gap L, and is then reflected 
and enters the rear side, that is, an image plane side that 
is not shown through the aperture diameter forming notch 14 
of the diaphragm blade 3 . 

[0082] On the other hand, by using the partition 42 of the third 
embodiment, no gap L is created between the diaphragm blades 
3 and 4, and the light beam does not leak to the image plane 
side when the diaphragm blades 3 and 4 are closed. 

[0083] In the embodiments described above, the image-taking 
lens diaphragm unit of the invention applied as a diaphragm 
unit of a video camera is described, however, the invention 
is not limited to this, and it can be applied as a diaphragm 
unit of a still camera. 

[0084] In addition, detailed shapes or structures of the parts 
shown in the embodiments described above are only a part of 
embodiments for carrying out the invention, so that the 
technical scope of the invention should not be limitedly 
interpreted based on these. 
[0085] 
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[Effects of the Invention] As clearly understood based on the 
above description, according to the invention, an image-taking 
lens diaphragm unit comprising diaphragm blades that move on 
a plane orthogonal to the optical axis to change a stop aperture, 
a blade drive mechanism that drives the diaphragm blades, an 
ND filter that moves on a plane orthogonal to the optical axis 
to change a transmitting light amount, and an ND filter driving 
device that drives the ND filter, wherein between the ND filter 
and the diaphragm blades, a partition fixed in the direction 
orthogonal to the optical axis is provided. 
[0086] Therefore, in the image-taking lens diaphragm unit of 
the invention, since a partition is interposed between the 
diaphragm blades and the ND filter, so that the diaphragm blades 
and the ND filter are not in contact with each other, and when 
either one of the diaphragm blades and the ND filter is driven 
and the other is stopped, the other one is not moved according 
to movement of the one, so that the transmitting light amount 
is controlled with excellent accuracy, and when the diaphragm 
unit is shutter-operated in a still camera, the shutter closing 
time and the exposure amount, etc., can be made constant. 
[0087] According to the invention described in Claim 2, the 
diaphragm blades and the ND filter are disposed inside a casing 
in which a light passing hole is formed in the optical axis 
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direction, and a partition is formed integrally on the casing, 
so that the partition is not separate from the casing, and this 
contributes to a reduction in manufacturing costs. 

[0088] According to the invention described in Claim 3, since 
the partition is curved, two diaphragm blades are made 
elastically contact with each other so that no gap is created 
between these, whereby exposure or light leakage to the image 
side can be prevented when the diaphragm is closed. 

[0089] According to the invention described in Claims 4 through 
6, on the surface of the partition to come into contact with 
the diaphragm blade or the ND filter, a convex portion is formed, 
so that the contact area between the diaphragm blade or the 
ND filter and the partition can be reduced, whereby movements 
of the diaphragm blades and the ND filter can be made smooth. 

[0090] According to the invention described in Claims 7 through 
12, since an opening that determines the maximum aperture 
diameter of the stop aperture is formed in the partition, so 
that the stop aperture in the state of the opened diaphragm 
can be formed at a position close to the diaphragm blades, and 
only by accurately forming the dimensions of the opening of 
the partition, the maximum aperture diameter in the state of 
the opened diaphragm of the diaphragm unit can be accurately 
determined, and the dimensional accuracy of the light passing 
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hole formed in the casing can be made rough. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] is a perspective view of a first embodiment of the 
image -taking lens diaphragm unit of the invention by 
disassembling the entirety; 

[Fig. 2] is a perspective view of a second embodiment of the 
image -taking lens diaphragm unit of the invention by 
disassembling the casing; 

[Fig. 3] shows a third embodiment of the image -taking lens 
diaphragm unit of the invention in conjunction with Fig. 4, 
and is a perspective view showing the partition; 

[Fig. 4] is a sectional view by enlarging the major part; 

[Fig. 5] is an enlarged sectional view of a comparative example 
for describing the problem that was solved by the third 
embodiment ; and 

[Fig. 6] is a perspective view of a conventional image-taking 
lens diaphragm unit by disassembling the entirety. 
[Description of Symbols] 

1: image-taking lens diaphragm unit, 2: casing, 3: diaphragm 
blade, 4 diaphragm blade, 5: diaphragm blade drive mechanism, 
7: ND filter drive mechanism, 8: partition, 10: cover body, 
20: stop aperture, 21: opening, 24: ND filter, 33: casing, 37: 
upper partition, 38: lower partition, 40: convex line (convex 
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portion), 42: partition, 43: opening, 44: convex line (convex 
portion) , X-X: optical axis 
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[Fig. 1] 

1: Image-taking lens diaphragm unit 
2: Casing 

3: Diaphragm blade 

4: Diaphragm blade 

5: Diaphragm blade drive mechanism 

7: ND filter drive mechanism 

8: Partition 

10: Cover body 

20: Stop aperture 

21: Opening 

24: ND filter 

[Fig- 2] 

10: Cover body 

33: Casing 

37: Upper partition 

38: Lower partition 

40: Convex line (convex portion) 

[Fig. 3] 

42: Partition 

43: Cover body 

44: Convex line (convex portion) 
[Fig. 4] 



3: Diaphragm blade 
4: Diaphragm blade 
42: Partition 
43: Cover body 
[Fig. 5] 

3: Diaphragm blade 
4: Diaphragm blade 
8: Partition 
21: Opening 
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20: Stop aperture 42: Partition 

21 : Opening 43: Cover body 

24: ND filter 44 : Convex line (convex portion) 




33: Casing 

37: Upper partition 

38: Lower partition 

40: Convex line (convex portion) 
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